Biodegradable Nano-aggregates of Star-Shaped 8-arm PEG-PLLA Block Co-polymers for Encapsulation of Water-Soluble Macromolecules.
A series of amphiphilic 8-arm PEG-b-PLLA co-polymers with star-shaped structure was synthesized through ring-opening polymerization of L-lactide (L-LA) in the presence of 8-arm PEG as a macroinitiator by varying feeding molar rations of L-LA to 8-arm PEG. 8-arm PEG-b-PLLA co-polymers having certain PEG content and PEG length were found to self-assemble into nano-aggregates in aqueous solutions. The size and the morphology of the nano-aggregates were investigated by dynamic light scattering and (1)H-NMR in CDCl3 and D2O. The results indicate that the average diameter was ca. 150 nm, the surface of the nano-aggregates was covered by PEG chains and the PLLA cores formed by hydrophobic interaction are located inside of the nano-aggregates. FITC-dextran molecules, as model for water-soluble macromolecular drugs, were successfully encapsulated into 8-arm PEG-b-PLLA nano-aggregates by simple addition of FITC-dextran to the aqueous phase during the self-assembly process. This result suggests that the nanoaggregates have a vesicle-like morphology. The nano-aggregates dissociated gradually in the order of weeks in PBS (pH 7.4, ionic strength 140 mM) at 37°C. Thus, the novel nano-aggregates of 8-arm PEG-b-PLLA can be expected to have advantages, such as long circulation times, as drug carriers which show sustained release of loaded macromolecular drugs such as antibodies and DNA vaccines in the blood stream.